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1.0 	 INTRODUCTION 

MDS Advanced Analytics, Inc. was contracted by the Massachusetts Department 

of Envi.ronmental Quality Engineering (DEQE) to provide TAGA• services in 

and around the Billerica, Massachusetts area. Monitoring in this area was 

performed on May 29, 30, 1986 ~nd June 5, 1986. Five sites were identified as 

being of int'erest. The four sites were: General Latex, Penn Culvert, Boston & 

Maine Railroad Tank Wash Holding Pond, and Shaffer Landfill. 

All sites were visited at least twice during the monitoring period to 

perform 	qualitative as well as quantitative analyses when warranted. 

Analyses were performed by James J. Zoldak, Project Manager, Bruce E. . 
Dumdei, Ph.D., Senior Scientist and Donald V. Kenny, Project Scientist. 

Mr. Thomas McGrath was the DEQE Project Manager. 
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2.0 INSTRUMENTATION 

All analyses were performed using a TAGA• 6000 triple stage quadrupole 

mass spectrometer, which has been mounted in a 32-foot self-propelled van. 

This allowed for onsite analysis either in the stationary or mobile mode. The 

van was equipped with external air sampling ports as well as internal sample 
·, 

preparation facilities to accommodate all analytical requirements. A diagram 

of the van can be found in Figure 2-1. 

The TAGA• 6000 is a triple stage quadrupole mass spectrometer which can 

be operated either as a conventional mass spectrometer to produce simple mass 

spectra or as a triple stage quadrupole to produce collisionally activated 

dissociation (CAD) spectra. A schematic of the instrument is shown in 

Figure 2-2. The former operating mode provides the masses of molecular or 

parent ions present in samples while the latter provides positive identifica

tion of compounds. 

CAD analysis is based on initial ionization of the compound to produce a 

parent ion followed by collisionally activated dissociation of this ion to pro

duce fragments or daughter ions. The ionization takes place in the source. 

The TAGA• can be fitted with either an Atmospheric Pressure Chemical Ioni

zation (APCI) source or a Low Pressure Chemical Ionization (LPCI) source. The 

sources differ in their operating pressures and method of ionization. 

In APCI, the ionization process is initiated by electrons created in a 

corona discharse. The high energy electrons then remove electrons from N2 to 

form N2+• This ionization begins a sequence of reactions which eventually 

results in a population of reagent ions with the formula (H20)n H3o+. The 

reagent ions then protonate trace molecules that are present to form parent ions. 
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The initial ionization within the LPCI source is the result of emission of 


electrons from a Townsend discharge. The reagent ions formed are N +t o +t

2 2
 

No+ and H3o+(H20)n• The resulting ionization of trace components is then the 


result of charge exchange by N2+t protonation by the H3o+(H20)n or No+ 


cluster formation. 


The mass fragmentation and identification region consists of three sets of l> 
0 
3: 

quadrupole rods. The first and third set of rods (Ql and Q3) are identical and HI-I 
z::o 
1-10 
(J)Z

can be operated either as high p~ss filters by placing only RF potential on -i
::o:r 
l>O

them or can be used for mass separation by placing RF and DC potentials on -i::O 
t-1(/)
<rn 

them. The middle set of rods (Q2) can act only as a high pass filter and rn 
"'0 

:::Ol>
rn::oserves as a collision chamber. To obtain a daughter ion spectrumt the first nA: 
0 

set of rods is set to transmit only the parent ion into Q2. A stream of ::0 
0 

neutral argon (Ar) atoms is directed perpendicularly through Q2 colliding with 

the parent ions which then fragment to form daughter ions. The third quadru

pole (Q3) is then scanned over the entire mass range to produce a daughter ion 

spectrum. Once the daughter ions have been determinedt QJ is set only to 

transmit these ions to the detection device or multiplier. Quantitation is 

then accomplished by comparing the ion intensities for the daughter ions 

obtained from the samples to the intensities obtained for known concentrations 

of standards. 
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3.0 PROCEDURE 

Direct air sampling was employed throughout this study. Direct-air sam

pling for the Low Pressure Chemical Ionization (LPCI) source allowed outside 

air to be drawn through a port on either the side or in the roof of the van at 

an approximate flow rate of 2 liters per second. This flow rate, due to the 

high velocity, minimized "memory effects" of the tubing. The sample then 

passed over a glass splitter where a representative sample entered the transfer 

line leading to the LPCI source. The flow through the sampling line was drawn 

through the air motor and exhausted outside of the van (Figure 3-1). 

Direct air sampling for the Atmospheric Pressure Chemical Ionization 

(APCI) source allowed outside air to be drawn through a port on either the side 

or in the roof of the van at an approximate flow rate of 2 liters per second as 

for the LPCI source. Again this flow rate, due to the high velocity, minimized 

"memory effects" of the tubing. However, with the APCI source, the entire sam

ple passed into the ion source where the sample was ionized by a corona dis

charge. The ionized species were accelerated by a voltage potential difference 

through a nitrogen curtain which separates the vacuum from atmospheric pressure . 

while the non-ionized sample was drawn through the air motor and exhausted out-

s.ide the van (Figure 3-2). 

Samples were analyzed first in the RF only mode which allowed only molec

ular or parent ions to be monitored. The data from the baseline sample (RF 

only mode scan obtained at an upwind site for direct-air sampling) was qualita

tively and quantitatively subtracted from that of each sample indicating only 

those components unique to the sample or present at higher concentrations than 

that found in the baseline sample. 
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The results of these tests were then run through a computer program to 

identify significant peaks that were greater than three times the levels found 

in the background sample. This indicated the ions of interest to be monitored 

in full MS/MS analysis. 

Once the ions of interest were determined, the samples were reanalyzed 

using the full MS/MS capabilities to generate fragmentation or daughter ion 

scans for each of these ions. This characteristic fragmentation pattern or 

mass spectrum was then computer searched against the library of spectra on the 

computer. The computer search, as well as technical review, were used to 

characterize the samples. 

A time-weighted average (TWA) for compounds identified by the daughter ion 

scans was conducted. This signal intensity, averaged over the sampling period, 

was then compared to a standard of that compound to determine concentration. 

Quantitation was performed by monitoring two daughter ions for each compound. 

Two daughter ions were monitored to add confidence to the identification of 

each compound and to provide quantitative information even in the case of one 

ion being masked by an interferant. 

Landfill vent gas samples to be analyzed were collected in Tedlar bags and 

analyzed as quickly as possible to minimize losses due to adsorption. The 

samples were collected using the bag-in-drum method with the sampling apparatus 

shown in Figure 3-3. 

Briefly, the bag was placed in the rigid container with the bag inlet 

connected to the outside air through a port in the wall of the container. The 

container was then evacuated through a second port to the outside. This caused 

the bag to inflate with outside air. Once the bag was full, it was sealed and 

was ready for analysis. The sample bag was connected directly to the TAGA• 

for analysis through the LPCI sample inlet. 
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4. 0 QUALITY CONTROL PROGRAM 

The following is a summary of the multi-step Quality Control Program 


implemented by HDS Advanced Analytics. 


4.1 Mass Calibration 

To assure that the assignment of the mass-to-charge ratio (m/z) is cor

rect, the instrument is set up to scan within a 4 amu range of a nominal mass 

value for a compound. The compounds for mass calibration are acetone (m/z 59) 

and nitrobenzene (m/z 124). It is very important that the ions produced in the 

source be measured with sufficient accuracy to give the correct mass assignment 

in each scanning quadrupole. The criteria requires an absolute accuracy of 

±0.2 amu. 

Once the mass-to-charge ratios are considered to be at their nominal value 

in each scanning quadrupole, the computer stores this information for use 

during acquisition. This calibration is performed every morning. 

4.2 Compound Calibration 

The stability of the instrument is checked daily by a compound calibration 

check. This check is performed prior to any quantitative analysis and in addi

tion to any formal compound calibration done for target compounds. 

Calibration of the TAGA8 response versus concentration of organic com

pounds is done u.ing injections of vapors at a known rate into the ambient air 

flow using a syringe drive apparatus. The syringe drive apparatus holds a 

glass syringe coated with the compound being calibrated. After vapor equilib

rium is established, the syringe drive introduces the vapors into the air 

stream at a known rate. 
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The concentrations are calculated by the computer utilizing the following 

formula: 

P X I X 10 g 
c (ppb~ • 5 

P x F a 

where: 	 C • Concentration in ppb of the trace component in the air stream 


Ps • Saturation vapor pre$sure of the compound at the syringe 

temperature (Torr) 

Pa • Atmospheric pressure (760 Torr) 

I • Injection rate (ml/sec) 

F • Air 	stream flow rate (ml/sec) 

A graph of the instrument response versus concentration constitutes the 

calibration curve of the compound. 

In the event that a standard is not available for a compound identified, a 

similar compound from the same chemical class is used and the concentration for 

that compound is est~ted. 

4.3 Instrument Sensitivity Check 

As part of both the mass and compound calibration checks, a sensitivity 

check is also conducted. This requires a comparison of ion counts for com

pounds observed during mass calibration and those values from historical data. 

Deviations less than 15-20% in these values indicates no change in the opera

ting status of the instrument. Deviations greater than 20% requires recali 

bration 	of the system. 
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4.4 Technical Review 

All data is subjected to a qualitative identification via the computer 

library search as well as review and evaluation by an experienced mass 

spectroscopist. 

4.5 Detection Limits 

The detection limits are defined as three standard deviations of the 

signal obtained while monitoring in zero air or at a point upwind where target 

compounds are not expected to be present. This level of signal corresponds to 

the response required to raise the signal significantly above electronic 

noise. The three standard deviations rule is used to give an indication as to 

the lowest level of signal that can be quantitated with a less than significant 

contribution from electronic noise. The detection limit value stated, 

therefore, is not the lowest detectable signal but should be interpreted as the 

lowest level that can be quantitated accurately. 

The detection limit value for each compound may not be the same from 

project to project or location to location due to the varying complexity of the 

matrices involved. Even while monitoring in a given matrix the background 

noise levels may vary due to the dynamic nature of that specific matrix (e.g., 

wind variation, traffic variation). Therefore, at times during the monitoring 

background noi•• levels may decrease enough to permit a mass spectrum to be 

obtained which i• interpretable above the background noise levels. In this 

case the most significant ions may be present at approximately the correct 

ratios but a significant contribution from background noise can still be 

observed. This would allow for a qualitative identification only and not 
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permit accurate quantitation of signal. The degree to which the background 

noise may vary, due to vapor pressure, ionization potential,-.nd electronic 

interferences, is not determinable so an absolute lowest detectable level for a 

compound cannot be given. 

4.6 Analytical LLmitations 

When using the TAGA• HS or HS/HS systems, there are certain limita

tions which cannot be overcome. There are four basic types of limitations. 

First, it should be noted that the ionization voltase of the LPCI source 

has a limited functioning range. It is possible that certain compounds, 

although present in the sample, may not be detected due to the ionization 

potentials of these compounds exceeding the workins range of the LPCI source. 

Secondly, the instrument cannot distinguish structural isomers from one 

another. For example the TAGA8 even in the HS/HS mode cannot distinguish 

between xylene and ethyl benzene due to_ their sLmilar fragmentat~~n patterns. 

In this case, both compounds are reported and a response factor for one of the 

compounds is used for quantitation purposes. 

Thirdly, certain chlorinated compounds which are not structural isomers 

cannot be distinguished. The reason for this is that the soft ionization that 

occurs in the source itself is strong enough for some chlorinated compounds to 

lose a chlorine atom forming the parent.(H-Cl)+ ion (H minus Cl). 

An example of this phenomenon exists between the compounds vinylidene 

chloride and methyl chloroform. Vinylidene chloride has molecular weisht of 96 

and the parent ion formed is the (HH)+ ion at m/z 97. Methyl chloroform has 
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a molecular weight of 132, but the parent ion formed is not the (HH)+ but the 

(H-Cl)+ ion thus the parent ion formed is (132-35) or m/z 97. 

Ions Observed Compound Molecular Weight (AMU) 

97 (~) Vinylidene Chloride 9697 (M-el)+ Methyl Chloroform 132 

After methyl chloroform loses Cl, the ionized species is identical to the 

charged vinylidene chloride ion (CH2-CCl2)+. The fragmentation pattern 

is identical and thus indistinguishable by mass spectroscopy without special 

reagent gas mixtures and parameters settings. 

There is also the possibility of interferences from the TAGA• drive 

engine/generator exhaust. Although the system is designed to sample upwind of 

exhausts and minimize interferences, there are times when still wind condi

tions, fluctuating wind direction and mobile monitoring situations may contrib

uta certain interferences at varying levels. This interference does not in any 

way affect samples analyzed by bag-in-drum or heated purge methods. 
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5.0 	 DAILY SCHEDULE OF PERFORMANCE 

DAY 	 #1, HAY 29, 1986 

APCI Source, Qualitative Screening 

• 	 Mass calibration of system to assure proper assignment of mass-to
charge (m/z) ratios. 

• 	 T~~A~ sensitivity check in sample matrix. 

• 	 Technical difficulty experienced with system, monitoring began at
12:00 p.m. 

• 	 Qualitative characterization at Howe High School used as upwind
background. 

i 	 • Qualitative characterization of General Latex facility at Ironhorse
Park.' 

j: 

j 	
• Qualitative characterization downwind of Penn Culvert facility at 

Ironhorse 	Park. . 
1 
i • Qualitative characterization of headspace of Boston &Maine (B&M) 
I tank wash holding pond (sample taken through respirator tubing). 

• 	 Qualitative characterization directly downwind of B&H tank wash 
holding pond. 

• 	 Qualitative characterization downwind of B&H tank wash holding pond 
on Moosewood Avenue. 

DAY #2, MAY 30, 1986 

LPCI Source, Qualitative Screening 

• 	 Mass calibration of system to assure proper assignment of mass to 
charge (m/z) ratios. 

• 	 TAGA• sensitivity check in sample matrix. 

• 	 Compound calibration for acetone, benzene, toluene and heptane. 

• 	 Detection limit generation for calibrated compounds at Howe High
School. 

• 	 Background qualitative characterization at Howe High School 
Ambient air sampled directly, and 
Through respirator tubing 
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• Qualitative characterization downwind of General Latex at Ironhorse 
Park. 

• Qualitative characterization downwind of Boston &Maine Railroad 
(B&M) at Ironhorse Park Helipad. 

• Qualitative characterization of headspace of B&M tank wash holding 
pond. 

• Qualitative characterization directly downwind of B&M tank wash 
holding pond. 

• Qualitative characterization downwind of B&H tank wash holding pond 
on Moosewood Avenue. 

• 	 Qualitative characterization downwind of Shaffer Landfill on Gray St. 
Temporary loss of vacuum; site was revisited on 6/5/86. 

• Qualitative characterization of Shaffer Landfill Tedlar bag sample. 

DAY 03, JUNE S, 1986 

LPCI Source, Qualitative Screening 

• Monitoring time divided between Wilmington and Billerica sites. 

• Mass calibration of system to assure proper as•ignment of mass to 
charge ratios (m/z). 

• TAGA• sensitivity check in sample matrix. 

• Qualitative characterization downwind of Penn Culvert. 

• Qualitative characterization at Hajjar School~ 

• Qualitative characterization downwind of Shaffer Landfill on Gray St. 
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6.0 RESULTS AND CONCLUSIONS 

The following sections contain the results of the monitoring conducted in 

and around Iron Horse Park in Billerica, MA. The results presented are quali 

tative only because: 

The large number of sites of concern in the area along with the 
limited schedule (2 days) for collecting all APCI and LPCI data did 
not permit much time to be spent at each location. A full schedule of 
locations and air bag samples had been agreed upon prior to proj
ect initiation. 

The qualitative results did not indicate the presence of any compo
nents at concentrations· in excess of that observed in the upwind 
baseline. Had compounds been observed in excess of baseline levels, 
planned qualitative monitoring would have been postponed or cancelled 
in favor of a more thorough characterizations at the point of
detection. 

The qualitative data along with estimated detection limits give an indication of 

the overall ambient levels for the area. 

Figure 6-1 shows the locations where stationary monitoring was conducted in 

the Iron Horse Park area. A brief screening was conducted at the Helipad area 

near B&M when a slight odor vas detected in the area. The screen did not iden

tify any components in the intermittent plume. 

6.1 APCI Results 

·,. Qualitative screening vas conducted at five sites in the Billerica area. 

Table 6-1 summarizes the findings of the qualitative screens at four of the five 

locations. One additional location - onsite downwind of the B&M tank wash 

holding pond - shoved no parent ions above the upwind background so full HS/HS 

screening was not conducted. 
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1 • DOWNWIND OF GENERAL LATEX 

2 • DOWNWIND OF PENN CULVERT 

3 • TANK WASH HOLDING POND 

4 • DOWNWIND OF HOLDING PONDS 

FIGURE 6-1 

MAP SHOWING STATIONARY MONITORING LOCATIONS 
IN THE IRON HORSE PARK AREA 
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,JSSELL SYLVA 
Commiuioner 

' ~ M 0 R A~ D·u M--------
?')UGH: 

Thomas F. McLoughlin, Pat King 

Bruce K. Maillet ;PJtm 
~lof: 

••. .. 
Sarah J. Simon ~ 
June 10, 1986 

Billerica TAGA Van/DEQE Concerns 

I spoke to a Billerica citizen today tor at least halt an hour. 
1 ' Davenport was very upset that the TAGA van was improperly used in 
~~erica. She telt the TAGA was to be stationed in Billerica for two 

· eks, which is (what Senator Kennedy (and possibly Markey) had 
c aised and which would be necessary tor any kind ot reasonable study 
· •rding to Mass Fair Share and their Lowell/Silresim experience). 
s woman is active in the local Concerned Citizens Group (as you may 

! ·. know) and will be in New York this week tor treatment ot her 
c .n tumor. 

I discussed several issues with her: 1) The TAGA van is a first 
e • in an air taxies evaluation, 2) DAQC is seeking budget money tor 
~ Department's own mobile monitoring van with similar but different 
d less expensive capabilities, which may be a more appropriate way

:haracterize her area. 

The preli~inary indications are that few, airborne organic 
rr •ounds were found in Billerica and no emergency public health 
ti ~at effects. 

Mrs. Davenport complained of odors and health symptoms prevalent
:he evening. TAGA may not be the appropriate way to detect 

•llliJanies who are "midnight emitting". 

The report of the TAGA findings will be available to her and her 
·c .p when 1 t is ready in a couple of months. Doddie Hunnewell is the 
·!mary DEQE contact for the citizens concerned about the Billerica 

-

li rt'und site. '

I 'believe r.frs. Davenport spoke at length with Tom r.fcGra th of our 
.r Qua~ity Surveillance Branch last week and convinced him that extra 
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~me be devoted to Billerica, which it was. I am curious whether we 
1d any directives trom our legislators that are as specitic as what 
1is woman was promised. 'l'his kind Ot situation makes it i•npera tive 

~;nat 'lie keep in close touch with environmentally concerned 
Legislators, and ! hope we will get a chance to brie.f' the•n on the TAGA 
: ~tort soon. On, other news, I hope to have a dratt TAGA RFP and some 
~ .·oposed spec's tor the DEQE: mobile van by early July. 

;.... 
DAQC will also meet with appropriate people in the Hazardous 

1 .ate group to reintera te our basic approach. to air toxics and discuss 
Jsetul coordination and education points between our 

·Don Steele 

Jim Neely 

Madeline Snow 


: _; :dep 

two programs. 
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TABLE 6-1 

APCI RESULTS OF QUALITATIVE ANALYSIS 
.......... 
 AT BILLERICA, MA - MAY 29, 1986 

Parent Det.fl Background
Ion Limit at Howe General Penn Moosewood(m/z) (ppb) Target Compounds High School Latex Culvert Road 

33 ··25 

45 50 

46 5 

47 25 

59 20 

60 5 

61 20 

73 10 

74 5 

5 

75 20 

20 

20 

87 10 .... 88 5 

5 

89 20 

20 

20 

94 5 

Methanol 

Acetaldehyde ND ND 

c2 Amine ND ND 

Ethanol ND ND 

Acetone .; .; 

c3 Amine ND ND 

Acetic Acid/C3 Alcohol ND ND 

Methyl Ethyl Ketone .; ND 

Dimethyl Formamide ND ND 

c4 Amine ND ND 

C4 Alcohol ND ND 

Methyl Acetate ND ND 

c3 Acid ND ND 

c5 Ketone ND ND 

Dimethyl Acetamide ND ND 

c5 Amine ND ND 

Ethyl Acetate ND ND 

c4 ac·id ND ND 

Dioxane .; ND 

Aniline ND ND 

(continued) 

-20

ND 

ND 

ND 
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ND 

ND 

.; 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

.; 

ND 

ND 

ND 

ND 

.; 

ND 

.; 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
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ND 
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TABLE 6-1 

APCI RESULTS OF QUALITATIVE ANALYSIS 
.~ AT BILLERICA, HA - HAY 29, 1986 

Parent Det.ll BackgroundIon Limit at Howe General(m/z) (ppb) Penn MoosewoodTarget Compounds High School Latex Culvert Road 

95 

101 

102 

108 

115 

116 

117 

119 

129 

130 

131 

170 

Phenol 

Methyl Isobutyl Ketone 

c6 Amine 

Cresol/Methyl Aniline 

C7 Ketone 

c7 Amine 

c6 Amide 

C4 Acetate 

C4 Cellosolve 

c8 Ketone 

c8 Amine 

Cs Acetate 

C8 Alcohol 

Diphenyl Amine 

.. 20 

10 

5 

20/5 

10 

5 

5 

15 

15 

15 

5 

15 

is 

10 

' "" ND • Not Detected 
I • Positive Identification 
- • Not Analyzacl
II • Estimated from historical data 
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ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
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ND 

ND 

ND 

ND 

ND 

ND 
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The headspace above the holding pond was sampled directly through 100 feet of 

tubing. Because of the APCI source's high sensitivity to certain compounds, a 

fairly high background from tubing artifacts was observed during analysis. 

Qualitative analysis of upwind ambient air through the tubing permitted a 

qualitative distinction between artifacts and components of the headspace. The 

results of this comparison are given in Table 6-2. 

No volatile compounds were observed at significantly high levels above 

background at any of the sites monitored. The only location where compounds 

were observed were at low levels in the headspace above the tank wash holding 

pond. The materials were identified as relatively common organic solvents.1 

j 
l 6.2 LPCI Results 
l 

I The results utilizing the LPCI source over 1-1/2 days of monitoring at 

l Billerica includes both ambient air and bag sample analyses. The bag sample was 

collected at a vent at the Shaffer Landfill in Billerica.

i Tables 6-3 and 6-4 summarize the results of the qualitative screens with 

]
• the LPCI source. The qualitative scans gave indications of low levels of 
;J' 

C5-C7 hydrocarbons present in the ambient air. Two locations - Penn Culvert 

and the Hajjar School parking lots - gave some indication of low levels (<5 ppm)·.... 
of toluene possibly resulting from auto exhaust. 

The only sample showing potentially high levels of hydrocarbons was the 

sample collected at the Shaffer Landfill (Table 6-5). This sample, run 

un~iluted, had hydrocarbons present through C12• Substituted aromatics from 
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·'\ 

Parent Ion 
m/z 

59 

61 

73 

87 

89 

101 

119 

I • Positive Identification 
II • Estimated from historical data 

.. • 

APCI RESULTS OF QUALITATIVE ANALYSIS OF HEADSPACE 
POND AT BILLERICA, HA 

Target Compounds 

.; 

Acetic Acid/C3 Alcohol .; 

.; 

.; 

.; 

Methyl Isobutyl Ketone .; 

Trace 

• 

l> 
0 
~ 
HH 
z::o 
HO 
(f)Z 
-1 
::OI 
l>O 
-1::0 
H(/) 
<rn 
rn 

'U 
::Ol> 
rn::o 
0/\
0 
::0 
0 

TABLE 6-2 

ABOVE B&M HOLDING 
CORRECTED FOR SAMPLING ARTIFACTS 

Det.ll 

Limit 

(ppb) 


20 Acetone 

20 

10 Methyl Ethyl Ketone 

10 Cs Ketone 

20 Dioxane 

10 

15 Butyl Cellosolve 
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ICT-'=l ·:;:, a; z I
CDCO 0
-1»!:!:--t 

-a CD-~;:;:'CD (I)(')

:::.'! '< • (I) !'!' 
-o-a 
CDTABLE 6-3 3--""--_CD.._ 

I 
a.r+me:r+ . :;:,- :;:,-1CD Q. r+ CDLPCI RESULTS OF QUALITATIVE ANALYSIS AT BILLERICA, MA 

MAY 30, 1986 g-_~ ;; :.'!I 
."'"""' (') r+ ::J 

c 0 rt-3 
Back- 3rt-:;:,-31CD:;:,"

::J CD (I) .1»ground Head- r+ .' CCI .Det.ll at Howe space Moose-Parent Limit High General of Tank wood 
CDI 

Ion (ppb) Target Compounds School Latex Wash Road 

54 30 Acrylonitrile 

59 20 Acetone .; .; .; .; 

62 Vinyl Chloride ND ND ND ND 

64 -/20 Vinyl Chloride/Dichloroethane ND ND ND ND 

71 20 C5 Alkane .; .; .; .; 
73 10 Methyl Ethyl Ketone .; .; .; .; 
75 30 Butanol ND ND ND ND 

30 Methyl Acetate ND ND ND ND 

78 10 Benzene ND ND ND ND 

83 40 Chloroform/Methylene Chloride ND ND ND ND 

20 C6 Alkene .; ND .; .; 
85 40 Chloroform/Methylene Chloride ND ND ND ND 

20 C6 Alkane .; .; .; .; 
87 30 Methyl Acrylate ND ND ND ND'"' 

30 C5 Ketone ND ND ND ND 

89 30 Ethyl Acetate ND ND ND ND 

92 10 Toluene ND ND ND ND 

94 100 Phenol 

97 40 C2H2Cl2 Isomers* ND ND ND 

(continued) 

*Represents Dichloroethane, Methyl Chloroform, Vinylidene Chloride and 
1,1,2-Trichloroethane. 
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TABLE 6-3 (continued) 


LPCI RESULTS OF QUALITATIVE ANALYSIS AT BILLERICA, MA 

MAY 30, 1986 


Back
ground Head-Det. fl at Howe space Moose-Parent Limit High General of Tank woodIon (ppb) Target Compounds School Latex Wash Road 

99 

101 

103 

105 

106 

107 

108 

111 

112 

113. 
~. 

114 

115 

117 

20 

40 

20 

20 

30 

30 

30 

10 

10 

10 

so 

20 

10 

20 

10 

30 

30 

40 

30 

C7 Alkene 

C2H2Cl2 Isomers* 

C7 Alkane 

Methyl Isobutyl Ketone 

Ethyl Acrylate 

Methyl Methacrylate 

C3 Acetate 

Styrene 

Xylene/Ethyl Benzene 

Benzaldehyde 

Cresol 

Cs Alkene 

Chlorobenzene 

c8 Alkane 

Chlorobenzene 

C3 Acrylate 

C7 Ketone 

Carbon Tetrachloride 

Butyl Acetate 

ND 

.; 

.; 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

.; 

.; 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

.; 

ND 

ND 

ND 

ND 

ND 

.; 

ND 

.; 


.; 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


.; 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

.; 

.; 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

.; 

ND 

ND 

ND 

ND 

ND 

l> 
0 
3: 
HHz::o 
HO
(J)Z 
-1 
::OI 
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(continued) 

*Represents Dichloroethane, Methyl Chloroform, Vinylidene Chloride and 
1,1,2-Trlchloroethane. 
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TABLE 6-3 (continued) 


LPCI RESULTS OF QUALITATIVE ANALYSIS AT BILLERICA, MA 

MAY 30, 1986 


Back
groundDet.fl at HoweParent Limit High

Ion (ppb) Target Compounds School 

119 40 Carbon Tetrachloride 

30 Butyl Cellosolve 

120 20 c3 Benzene 

125 20 c9 Alkene 

127 20 C9 Alkane 


131 30 Trichloroethylene 


20 C5 Acetate 


133 30 Trichloroethylene 


134 20 c4 Benzene 

137 20 Terpanes 

139 30 c10 Alkene 

141 30 c10 Alkane 

146 25 Dichlorobenzene 

. 148 25 Dichlorobenzene 
~. 

153 30 Cu Alkene 

155 30 c11 Alkane 

164 so Perchlorqethylene 

166 so Perchloroethylene
' 

169 30 C12 Alkane 

I • Qualitatively Identified 
ND • Not Detected 
- • Not Analyzed 
fl • Estimated from historical data 
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ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


ND 

ND 

ND 

ND 

ND 

ND 

ND 

General 

Latex 


ND 

ND 

ND 


ND 


ND 


ND 


ND 


ND 

ND 

ND 


ND 


ND 


ND 

ND 


ND 


ND 

ND 

ND 

Head-
space 

of Tank 
Wash 

ND 

ND 

ND 

I 

I 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Hoose
wood 
Road 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
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JUNE 5, 1986 

TABLE 6-4 


LPCI RESULTS OF QUALITATIVE ANALYSIS AT BILLERICA, MA 


Parent 

Ion 


54 

59 

62 

64 

71 

73 

75 

78 

83 

85 

87 

89 


92 


94 


97 


Det.fl 
Limit 
(ppb) 

30 

20 

-/20 

20 

10 

30 

30 

10 

40 

20 

40 

20 

30 

30 

30 

10 

100 

40 

Target Compounds 

Acrylonitrile 

Acetone 

Vinyl Chloride 

Vinyl Chloride/Dichloroethane 

Cs Alkane 

Methyl Ethyl Ketone 

Butanol 

Methyl Acetate 

Benzene 

Chloroform/Methylene Chloride 

C6 Alkene 

Chloroform/Methylene Chloride 

C6 Alkane 

Methyl Acrylate 

Pentanone 

Ethyl Acetate 

Toluene 

Phenol 

C2H2Cl2 Isomers* 

Penn Hajjar Gray
Culvert School Street 

l> 
.; .; .; 	 3: 

0 

HH 
z::u 
HOND UIZ 
-f 
::u:rND l>O 
-f::U 

.; 	 H(/) 
<rn 
rn 

.; .; .; 1) 
::Ul> 
rn::u 
(')/\

ND ND ND 0 
::u 
0 


ND ND ND 


ND ND ND 


ND ND ND 


.; .; .; 


ND ND ND 


.; .; .; 


ND 


ND 


ND ND ND 


.; .; 
 ND 

ND ND ND 

'I 
j 

l 
l 

1 

l:
4 

j 
l 
l 

I 
l 

l 

(continued) 

*Represents Dichloroethane, Methyl Chloroform, Vinylidene Chloride and 
1,1,2-Trichloroethane. 
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TABLE 6-4 (continued) 

LPCI RESULTS OF QUALITATIVE ANALYSIS AT BILLERICA, MA 

JUNE 5, 1986 


Det.fl 
Parent Limit Penn Hajjar GrayIon (ppb) Target Compounds Culvert School Street 

99 

101 

103 

105 

106 

107 

108 

111 

112 

113 

114 

115 

117 

20 

40 

20 

20 

30 

30 

30 

10 

10 

10 

50 

20 

10 

20 

10 

30 

30 

40 

30 

C7 Alkene 

C2H2Cl2 Isomers* 

C7 Alkane 

Methyl Isobutyl.Ketone 

Ethyl Acrylate 

Methyl Methacrylate 

C3 Acetate 

Styrene 

Xylene/Ethyl Benzene 

Benzaldehyde 

Cresol 

Cs Alkene 

Chlorobenzene 

c8 Alkane 

Chlorobenzene 

C3 Acrylate 

C7 Ketone 

Carbon Tetrachloride 

Butyl Acetate 

ND 


ND 


I 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 


ND 


I 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

J> 
0 
3: 
HH 
Z::U 
HO 
(f)Z 
-i 
::UI 
J>O 
-i::U 
H(/) 
<rn 
rn 

"0 
::OJ> 
rn::u 
():;l'\ 
0 
::u 
0 

(continued) 

*Represents Dichloroethane, Methyl Chloroform, Vinylidene Chloride and 
1,1,2-Trichloroethane. 
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TABLE 6-4 (continued) 


LPCI RESULTS OF QUALITATIVE ANALYSIS AT BILLERICA, MA 

JUNE 5, 1986 


Det.fl 
Parent Limit Penn Hajjar GrayIon (ppb) Target Compounds Culvert School Street 

119 

120 

125 

127 

131 

133 

134 

137 

139 

141 

146 

148 

153 

155 

164 

166 

169 

40 

30 

20 

20 

20 

.30 

20 

30 

20 

20 

30 

30 

25 

25 

30 

30 

50 

50 

30 

Carbon Tetrachloride 

Butyl Cellosolve 

C3 Benzene 

C9 Alkene 

C9 Alkane 

Trichloroethylene 

c5 Acetate 

Trichloroethylene 

c4 Benzene 

Terpanes 

c10 A~kene 

c10 Alkane 

Dichlorobenzene 

Dichlorobenzene 

Cu Alkene 

c11 Alkane 

Perchloroethylene 

Perchloroethylene 

C12 Alkane 

I • Qualitatively Identified 
ND • Not Detected 
- • Not Analyzed 
II • Estimated from historical.data 
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ND 

ND 
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TABLE 6-5 


Parent 
Ion 

54 

59 

62 

64 

71 

73 

75 

78 

83 

85 

87 

89 

92 

94 

97 

QUALITATIVE RESULTS OF ANALYSIS OF VENT SAMPLE 
FROM SHAFFER LANDFILL 

Det. 
Limit 
(ppb) 

30 

20 

-/20 

20 

10 

30 

30 

10 

40 

20 

40 

20 

30 

30 

30 

10 

100 

40 

Target Compounds 

Acrylonitrile 

Acetone 

Vinyl Chloride 

Vinyl Chloride/Dichloroethane 

c5 Alkane 

Methyl Ethyl Ketone 

Butanol 

Methyl Acetate 

Benzene 

Chloroform/Methylene Chloride 

C6 Alkene 

Chloroform/Methylene Chloride 

c6 Alkane 

Methyl Acrylate 

Pentanone 

Ethyl Acetate 

Toluene 

Phenol 

(continued) 

Shaffer 
Landfill 

.; 

ND 

ND 

.; 

.; 

ND 

ND 

ND 

ND 

.; 

ND 

.; 

ND 

ND 

ND 

.; 

ND 

*Represents Dichloroethane. Methyl Chloroform. Vinylidene Chloride 
and 1.1.2-Trichloroethane. 
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TABLE 6-5 (continued) 

QUALITATIVE RESULTS OF ANALYSIS OF VENT SAMPLE 

FROM SHAFFER LANDFILL 


Det. 
Parent Limit 
Ion (ppb) Target Compounds 

99 

101 

103 

105 

106 

107 

108 

111 

112 

113 

114 

115 

117 

20 07 Alkene 

40 C2H2C12 Isomers* 

20 C7 Alkane 

20 Methyl Isobutyl Ketone 

30 Ethyl Acrylate 

30 Methyl Methacrylate 

30 C3 Acetate 

10 Styrene 

10 Xylene/Ethyl Benzene 

10 Benzaldehyde 

50 Cresol 

20 Cs Alkene 

10 Chlorobenzene 

20 c8 Alkane 

10 Chlorobenzene 

30 C3 Acrylate 

30 C7 Ketone 

40· Carbon Tetrachloride 

30 Butyl Acetate 

Shaffer 

Landfill 


I 

ND 

I 

I 

ND 

ND 

ND 

ND 

I 

ND 

I 

I 

I 

I 

ND 

ND 

ND 

ND 

J> 
0 
3: 
HH 
z::u 
HO 
(J)Z 
-i 
::UI 
J>O 
-i::U 
H(J) 
<rn 
rn 

"0 
::UJ> 
rn::u 
("):;l'\ 
0 
::u 
0 

.. ~.:... 
L 

:II 
~:·-;,. 


. 

0. 

0 

0w· 


(continued) 

*Represents Dichloroethane, Methyl Chloroform, Vinylidene Chloride 
and 1,1,2-Trichloroethane. 
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TABLE 6-5 (continued) 

QUALITATIVE RESULTS OF ANALYSIS OF VENT SAMPLE 
FROM SHAFFER LANDFILL 

Parent 
Ion 

Det. 
Limit 
(ppb) Target Compounds 

Shaffer 
Landfill 

119 40 Carbon Tetrachloride 

30 Butyl Cellosolve 

120 20 C3 Benzene 

125 20 C9 A,lkene 

127 20 C9 Alkane 

131 30 Trichloroethylene 

20 Cs Acetate 

133 30 Trichloroethylene 

134 20 c4 Benzene 

137 20 Terpanes 

139 30 C1o Alkene 

141 30 c1o Alkane 

146 2S Dichlorobenzene 

148 2S Dichlorobenzene 

1S3 30 Cu Alkene 

1SS 30 Cu Alkane 

164 so Perchloroethylene 

166 so Perchloroethylene 

169 30 C12 Alkane 

J • Qualitatively Identified 
ND • Not Detected - • Not Analyzed 

• Estimated from historical data 
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ND 


ND 


I 

I 

I 

ND 

ND 

ND 

I 

I 

I 

ND 

ND 

I 

I 

ND 

ND 

I 

l> 
0 
3: 
HH 
z::o 
HO 
(f)Z
-i 
::OJ: 
l>O 
-i::O 
H(/) 
<nl 
rn 

""0 
::OJ> 
rn::o 
()::;1\ 
0 
::0 
0 

.. 
__ !..;".!~'...fl.'. 

-~·····
:ar" 

0 

0 

0w· 
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toluene through C4 benzene were also observed. Oxygenated compounds such as 

HEK, HIBK, and at;:etone were observed at levels several orders of magnitude 

higher than in the background. 

The confirming spectra for all identifications can be found in the data 

appendix. 
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STATIONARY MONITORING CONFIRMING DAUGHTER SPECTRA 
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DA.GfTER I<l'f 5F'ECTRU1 F"OR m5S 	 59 SCAi: 1 

59 

1 

15 	 31 

0d-~~~~~-r-r-r~~~~--~-,~~~r-~r-r-~~~~ 

10.0 	 20.0 30.0 40.0 50.0 60.0 
Q3 mss 

MO<GRCU fD AT t-OE HIGt SCH0a.. <loi•SW <5I'FH) 5/29/86 

LI~ SE~H P.ESll.TS 

LlmMY riLE: TAGA6000 . 

flil'E 	 F"OOI'U..A ItiDEX M.t.l. RESU..T 

F'ROP'ltEf£ OXIOC 	 C3-ISO 53 58 0.7'352 
ACETOf£ 	 C3.H;.O 8i" 58 0.72i6., F'P.a' I c-. R.OCHYOC C3.H;.O 193 58 0.6984 
ACETOf£ C3.H;.O 189 58 0.6470 
ACETOf£ 	 C3.H;.O 300 58 0.6367 
F'P.a'IaR..I:€H'I'OC C3.H;.O 309 58 0.6055 
f'Ra'l()R.IDM£ C3.H;.O 91 58 0.5n4 

l> 
0 
3: 
HH 
z::o 
HO 
(f)Z 
-I 
::OI 
l>O 
-1::0 
H(/) 
<rn 
rn 

"'0 
::Ol> 
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(');:;!'\ 
0 
::0 
0 

.. 
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DA.GITER Iai 5f'ECTRU1 F"OR m5S 73 
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19.9 

29 

45 

40.9 59.9 
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MCJ<GF!OUID AT JO.E HIGf 5000.. U.I•SW <Sl'FH> 5/29/86 

LIBRARY 5EMCH RESU..TS 

---------------------
LIBRARY riLE: TAGA6000 

fR·£ F"ORtt.LA IH~X------
IUTRfl..ll:Hr'~ C4.tf3.0 308CIS EPOX'I'BUTAf£ C4.tf3.0 355f'ETH'll. ETH'rl. I<ETCf£ C4.tf3.0 356IUT'lm...OCHY~ C4.tf3.0 86
B.ITYRJl..DEHY~ C4.tf3.0 188 

69.9 

M.W. 

72 
72 
72 
72 
72 

• 

SCI=Wi: 1 

73 

79.9 

RESU..T 

9.6'563 
9.6264 
9.6059 
9.57i4 
9.5721 
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HO 
(f)Z 
-1 
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J>O 
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DA.GfTER lett 5FECTRU1 

1 

1000 ., 

r~ 

29 

m5S 89 

45 

40.9 69.9 
Q3 f"R;S 

LIIIRMV SEMCH RESU..TS 

rOFH.LA lift£>< 

C4.H3.02 306 
C4.H3.02 B8 
C4.H3.02 190 
C3-t603 233 
C3-t603 148 
c5mzo 118 
CSH120 220 
C4H30Z 124 

M.W. 

B8 
B8 
B8 
90 
90 
B8 
B8 
88 

salf: 1 

89 

79 

00.0 

PESU.T 

0.912? 
0.9045 
0.7SS9 
0.72"55 
0.10il 
0.5774 
0.5071 
0.4n4 

J> 
0 
3: 
HI-I 
z:::o 
1-10 
<fiZ 
-1 
:::OI 
J>O 
-1:::0 
1-1(/)
<rn rn 

"U 
::OJ>
rn:::o 
(");il\ 
0 
:::0 
0 

·..... 


9 
ze.0 

LI~ riLE: TAGA6080 

IRE 

1,4-DIOXA£ 

DIO>'SI£ 


· DJO>'SI£ 
LACTIC ACID 
LACTIC ACID 
3-t£Tif'11...-1-ll.JTA«X. 
3-METif'•l. -1-ll.JTA«X. 
4-HYIR>XV-2-Il.JTAO£ 

http:C4.H3.02
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[)FU;HfER Iai SF£CTRU1 F"CR I'R5S 59 
SOli: 1 

59 

1 

31 

43 

o·~~~~~~~~r-~~~~~~+-~~~~--r-T-~-r~~~~~ 
10.9 29.9 39.9 49.9 SB.B 60.9

Q3 ,.RSS 

~DSFnCE TfRX.Gf TUBifiG OVER 8 & ,., 1-«l..DifiG PaiD 51'29/86 

LIIFm'f F"ILE: T~ 

IRE 

RCETOtl: 
PRCf' IOf n ... DEH'tOC 
~~~R...DEKI'DE., f'Rcr''rl.EI E OXIDE 
RCEl~E 
ACEfr.U: 

f'ROP 1(1R...DEHYDE 


LI~ SEARCH RESll.TS 

F"OA1.l.A IfiDEX M.W. RESlLT 

C3 ••t6.0 300 58 O.i884C3.H6.0 193 58 0.7651C3.H6.0 309 58 o. i"Sc.tJC3-t60 53 58 o. 73'52C3.H6.0 87 58 0.i2i6C3.H6.0 189 58 9.6470C3.H6.0 91 58 9.5774 

.. 
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DAJ;HJ£R JOi 9lECTRU1 F'<R m5S 61 

400 

B 
10.0 20.0 30.0 40.0 

Q3 f'R5S 

43 

I-£Al1'3rnCE T~ TUBit«i OVER B & M HOLDING f'()fl) S/29/86 

SCRf: 1 

61 

se.e 60.0 

• 
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0 
3 
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z:;o 
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-i 
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<fTl 
fT1 
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Mn-CTER Ia'f SPECTRU1 F"OR ~ 73 

1 

1 

500 

0 
10.0 

29 

30.0 

45 

40.0 
Q3~ 

se.0 

J£AIS'ACE nR:O;H TUBif«i OVER B & M ~DING PaiD S/29/86 

LiBRmV SEI=RCH RESll..TS 

---------------------
L1 BRffU F"ILE: TAGA6000 

fA'£ F"aM.LA mtt:x------
I'I:Hfr'L ETH'rt. kETCl'£ C4.HB.O 356llJT "r'Pft..lONIJE C4.HB.O 188CIS ErQX'r"llJTRE C4.HB.O 355
llJTPA.l£HYtt: C4.HB.O 308
llJT'r"RA.tt:HYtt: C4.HB.O 86 

60.0 

M.W. 

72 
72 
72 
72 
72 

• 

SC~: 1 

73 

70.0 

RESU.T 

0.il}26 
0.68i6 
0.6844 
0.6679 
0.4880 
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1 
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9'~~,_~~~~~~~~~~~~-r~~~~~~~~~~~~ 
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Q3 mss 

K:ADSPf:a: Tt-RU;H TUBUG OVER 8 & M t-«l..DitG PaiD 5.;29/86 

LIRRY SEARCH RESU.TS 

Llmm'i F"IL£: TAGA6000 

fRE -

---------------------
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SCRi: 1 

45 
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Q3 mss 

K:ADSI~E T~ TUBII fG OVER 8 & M HX..DING POtfD 5/29/86 

LI~ SEMCH RESU.TS 

LIIF.m'f riLE: T~..A6900 
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 F"ORI1..LA II«X 

DIO:-'Jl£ C4.HB.02 881,4-DIO>'RE C4.HB.02 306DIO:-:rw£., C4.HB.02 190
LACTIC flf:ID C3f503 233 
L~TIC nciD C3E03 148
4-H'r W.OXY-2-IlJTA 0£ C4HB02 124
3-1 £lHrL-1-llJTI:UJL CSH120 118
3-IETtrrL-1-IlJT,:tQ.. CSH120 220 
4-HYl~XY-2-IlJTIH:I£ C4HB02 221 

99 

99.9 

M.W. RESU.T 

88 0.9045 
88 0.8919 
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99 0.i609 
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88 0.44i2 
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LUFffiY F'ILE: TAGA6000 

IRE F'ant.A IN[£)(-------
tETHtLISOilJT'll. I<ETOf£ C6.H12.0 164
2-1 E Tl f I L -4-PEffTEtf-2-oL C6.H12.0 167
2-IETiftl.-4-PEifTEif-2-0L C6.H12.0 15
3-I·E THtl. -1-Vfl..ERA..DEH't'OC C6.H12.0 173
tETHtL ISOilJT'll. I<ETOf£ C6.H12.0 101
2-tETHtl. -4-FEIUEN-2-oL C6.H12.0 277
MEllf•l. ISOilJT'fl. I<ETOf£ C6.H12.0 . 14
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SCR'f: 1 

101 

80.0 100.0 
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LI I:1PRU F"ILE: TAGA6E190 

fJH: FaM.l.A INDE>< M.W. RESlLT------
ACEriC ACID C2.H4.02 92 60 0.9428I5(1f"'P.f)Pf:J0. C3-190 384 60 9.7518l.F.En D-14tt20 163 60 9.7255.,, 2-f'PIJrfl n. c~ 140 46 9.7071IscrPCf'ff 0. C3.t-e.o 192 60 9.SBB3ISI:f'ROf"fl «. c3.t-e.o 90 60 9.577415t:rntnrn. c3.t-e.o . 

393 60 9.5130lF'EA CH4ft20 275 60 0.4714l.R:A CH4N20 11 60 0.2673 
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LIEFffiY riLE: Tf:r.,A6000 
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58 
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RESLt.T 
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0.6367 
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------

C4.H3.02 
C4.H3.02 
C4.H3.02 
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PReIf" I• HU'OULE: C3.t-J5.0 1~3
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DIO~nt£ C4 •.S.02 190. 
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LACT I( n•. ID C~3 233LACT 1r· f'lf.ID C:3H;03 149 
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3-tt: Tlf•L ··1-llJHl IOL CSH120 119
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~ C3.H6.0 91 
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